: Time series of distance between the center of masses of the two NBDs. Consistently, there is an increase in the measured distance with respect to that associated with the crystal structure except for the negative control (Mg-ATP bound Sav1866 in POPE) (A), where the NBD dimer stays intact throughout the simulation. The inter-NBD distance time series associated with apo protein in POPE, POPC, DOPE, DOPC, DPPE, and DPPC are shown in panels A to F, respectively. Figure S6 : Average area per lipid, average width of the overlap region and average membrane thickness of all lipid types. One of the fundamental properties used to describe membranes is the area per lipid (APL). A,B,C APL can also be used to monitor the equilibration of a membrane and from this analysis it is clear that all the systems were equilibrated after 0.3µs. All PC lipids consistently have greater APL compared to the PE lipids. For all the PO (A) and DO (B) lipids, APL increased in the first 0.3µs and stabilized thereafter, where as in the case of the DP lipids (C), it decreased during the first 0.3µs and stabilized for the rest of the simulation. Overall, DO lipids exhibits greater APL, followed by PO and DP lipids. D,E,F Width of the overlap region is an indicator of interdigitation, a phenomenon where the acyl tails of both the leaflets overlap at the interface. There is no difference in the width of the overlap region between the PE and PC lipids with PO and DO tails (D,E). However, the DPPE and DPPC lipids displays huge difference (F). G,H,I Membrane thickness varies depending on many factors including the acyl chain length, the degree of unsaturation, the tilt angle and lipid composition. The membrane thickness pattern is exactly opposite of the APL for all the lipid types. PE lipids are thicker than the PC. DP lipids are thicker of all (I), followed by PO (G) and DO (H). Figure S9 : Instantaneous and time average deuterium order parameter (SCD) estimates of sn-1 (A) and sn-2 (B) chains based on the third DPPE simulation trajectory (see Fig. S4E ). The instantaneous values at t = 0 (at the beginning of the production runs), t = 6 ns, t = 12 ns, and t = 24 ns, represented by blue, magenta, red, and brown curves, respectively, are measured based on single snapshots of the simulation system and the time average SCD values (black curve) are calculated based on the entire 2.4-µs trajectory.
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